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I. INTRODUCTION
Soil is an essential compartment for recycling and redistribution of nutritive elements, this medium is usually considered as a sink for all pollutant that deposited into soil [1] . Soil contamination has become severe with increasing pathways of pollutants sources. Through the wet and dry atmospheric deposition heavy metals contaminate the surface of all environmental compartments such as soil, water and vegetation [2] . Soil contamination by heavy metals due to non-decay by time and long biological half-lives has been severely considered [3] , [4] Heavy metals reaching the soil remain present in the pedosphere for many years even after removing of the pollution sources [5] .
Distribution of heavy metals accumulation in topsoil tend to increase because it may be affected by parents materials and anthropogenic souces [3,] [4] , such as vehicular emissions, industrial residues, agricultural activity, the atmospheric deposition of dust and aerosols and other industrial sources [2] , [6] . Combinations of spatial and temporal data are important in order to understand and identify anthropogenic influence [7] . The determination of anthropogenic sources needed for deep understanding on spatial distribution of heavy metals in the soil [8] . To describe these spatial structures, mapping based on geographical information systems (GIS) and geostatistical methods are useful approaches.
There has been little research on soils in Malaysia. Perlis is the smallest populated city, located northwest Malaysia near Thailand border and one of developing state in Malaysia. These studies have shown chemical degradation processes affect soils in Perlis. The reasons behind this situation are associated to the achieving development mission in 2015 (Perlis Maju 2015). An understanding of the problem may be inferred by taking into account the following: (1) increasing urbanization that has produced considerable loss urban greenspace, (2) the intense road traffic volume, (3) the existence of many industrial activities such cement production, quarry plant, sugar mill production, and chemical industries in Perlis. Limited information exists concerning the spatial distribution and availability of heavy metals in soil. Furthermore, there is no data regarding temporal changes of metal concentrations in contaminated soils. The objective of this study was to assess spatial changes of metals in surface soils in Perlis. Specifically, (1) the total content of Pb,Cu, Zn, Cr,Ni and As in topsoils of the city of Perlis was measured, (2) produce spatial distribution maps.
II. MATERIALS AND METHODS

A. The Study Area and Soil Sampling
Perlis smallest state in Malaysia located northern part of the west coast of Penisular Malaysia. The city area occupies with 821 km2, and has approximately 227,025(198,850) inhabitant. The climate is typically tropical monsoon with temperature is relatively uniform within the range of 21°C to 32°C throughout the year. The average rainfall per year is 2,032 mm to 2,540 mm and the wettest months are from May to December. A total of 18 surface soil samples were collected using stainless steel hand auger on Mei to July 2012 in sampling point shown in Fig. 1 . The coordination of the sampling point was recorded with a global positioning system (GPS) receiver. About one kilograms of each sample was stored in sealed polyethylene bags and transfer into laboratory for further analysis. Collected samples were oven-dried at 60 C during 48 hours, grind, sieved to remove large debris through a 2 mm polyethylene sieve and stored in plastic bottles [9] .
B. Chemical Analysis
About 0.5grams of sieved soil sample were digested in triplicate in Teflon microwave vessel Milestone ETHOS HPR-1000 using a mixture 9:3 of HCl-HNO 3 and the vessels was place inside the rotor of the microwave digestion system, sealed, tighten using a torque wrench and finally submitted to a microwave dissolution program [10] . To assess contamination, the same treatment (without sample) was applied for the blank analysis. After digestion, the vessels were cooled for 30 min and opened in a fume hood. Then the solutions were filtered through Whatman No.1 filter papers and volumes were adjusted to 50 ml using double deionized water (Mili-Q 18.2 M_/cm resistivity) [2] , [11] . Then the digested sample were filtered through 0.45μm syringe before proceed to instrumentation. The heavy metals concentration of Pb, Cu,Zn, Cr, Ni and As were determined using inductively coupled plasma mass spectrometry (ICP-MS Perkin Elmer).
C. Contamination Assesment Methods
The geo-accumulation index (Igeo) introduced by Muller [12] , [13] has been used since the late 1960s, and has been widely employed in European trace metal studies. The Igeo was used to assess heavy metal contamination in soils [14] , [15] Geoaccumulation index is expressed as follows: Igeo= log 2 (Cn/1.5Bn)
Where Cn is the concentration of element in urban soil, Bn is the background value. Background values of soil chosen from CNEMC 1990 [16] . The geo-accumulation index consists of 7 classes. The seven propose descriptive classes for Igeo values are given in Table I (Muller, 1969) . The constant 1.5 allows us to analyze natural fluctuations in the content of a given substance in the environment and to detect very small anthropogenic influences. 
D. Geostatistical Analysis
All statistical analyses were performed using Microsoft Excel 2008. Map was generated using ArcGIS 10 and Mapinfo. The main application of geostatistics to soil science has been the estimation and mapping of soil attributes in unsampled areas and to estimate concentration levels of metals in un-sampling sites and determine the pollution patterns influenced by each potential pollution source.
III. RESULT AND DISCUSSION
A. The Spatial Distribution of Soil Heavy Metals
The spatial distribution of heavy metals in soils was analysed using GIS methods. The geochemical maps of Pb, Cu, Zn, Cr, Ni, Co and Mn were presented in Fig. 2 . In general, darker colors indicated overlap of higher metal concentrations, lightly colored suggested both low concentrations and little overlap of areas with high metal concentrations. Similar spatial distribution patterns of Cr and Ni were found in the geochemical maps, likewise, for Mn and Pb, and for Cu, Zn and Co. This provided a refinement and reconfirmation of the results in the statistical analysis, in which strong associations were found among these metals. The integrated color map was an indicator of the heavy metal contamination in soils.
In comparison, several darker hotspots and strips of high metal concentrations were identified in the composite geochemical maps (Fig. 2) by comparing with industrial and agricultural maps (Fig. 1) . From the spatial distribution maps (Fig. 2) it shows that Pb, Cu, Zn and Mn give darker color in point 10,11,13,14 that closely to industrial areas and point 3 that mainly cover with agricultural activity.
Higher concentration of these element majority come from industrial activities such as cement production, sugar mill processing, quarry, chemical and power plant and agricultural activity. Besides that, traffic emission also leads to the elevation of heavy metal in study areas. Emission heavy metal in the form of ash or smog from huge vehicle passed by the main roads in sampling point have deposited into the soil.
Meanwhile, Ni, Co and Cr show dark color in station 17 and 18 and mainly associated with natural sources compared with anthropogenic sources.
According to distribution maps in Xiaoping Li et al 2012 [17] , it shows that darker color for Cu, Pb, Zn and Cr which means high concentration of heavy metals in the study area were associated with anthropic activities ((industrial sources, combined with coal combustion as well as traffic factor). In addition, many research found that Cu, Pb, Zn, Cr and Ni mainly originated from industrial activities such as cement production, chemical plant processing, quarry activity and also combustion of coal or fossil fuel in factory or from vehicle [14] , [18] , [19] . As reported by A.Mandal et al., [18] heavy vehicular give large contribution in depositing Cu, Pb, Cr, Ni through traffic emission. Cr Ni,Co and Mn are mainly originated from natural sources [6] , thus the concentration not greatly vary from each station.
Therefore, the concentration spatial distribution map of heavy metals was an indicator of the heavy metal contamination in soils. The contamination can be contributed to the local industrial and anthropogenic activities.
B. Geoaccumulation Index
Geoaccumulation index (Igeo) of heavy metals was calculated for each sample for seven elements. The Igeo of Pb, Cu, Zn, Cr, Ni, Co and Mn was in the range of class 2 (0< Igeo < 1), which means all sampling areas were uncontaminated to moderately contaminated. The max Igeo values were founded in sampling area 3 (Pb), 10 (Pb, Cu), 11 (Mn), 13 (Zn), 17 (Ni, Cr) and 18 (Co). When referring to sampling areas maps, reasons for high Igeo values because anthropogenic sources impact. There are industrial activity such as cement plant, quarry, sugar mill and chemical plant that located near station 10 and 11 and power plant at station 18. In addition vehicular emission also take part in releasing heavy metal through fuel combustion, brake linning in the vehicle that constantly pass through at station 3, 10, 11, 13, 17 and 18 because this site consider as main roads for huge vehicle transportation. All seven elements for other station likely from natural sources. Previous study reported that Cu, Pb, Cr and Zn were associated with anthropic activities (industrial sources, combined with coal combustion as well as traffic factor [1] , [19] . Road dust from traffic emission significantly increase heavy metal level in soil besides it becomes long-term accumulate when enter into soil [14] . From this result, Igeo can also be an effective tool to differentiate a natural origin from anthropogenic sources in the study and predict contamination classes for all study area. Even though, all the calculated Igeo values in class 2 but there is high possibility of entering into serious Igeo classes if anthropogenic sources of heavy metals continuously increase.
IV. CONCLUSION
The results of this study show that Pb,Cu,Zn,and Cr mainly derived from industrial sources as well as traffic emission. Meanwhile Ni,Co and Mn originated from natural sources such as parents materials. In the geochemical map, the distribution characteristics of Cu, Pb, Cr and Zn are also similar. The spatial distribution of heavy metals concentration was explained by various anthropogenic activity including industrial activity (Pb, Cu, Zn) and traffic emission (Cr, Cu) This study demonstrates that the combination of environmental mapping and multivariate geostatistical analysis can be an appropriate tool to characterize spatial distribution of heavy metals and to determine their sources. Anthropogenically impacted and background soils on major roadsides were assessed using geoaccumulation index for Pb,Cu,Zn,Cr,Ni,Co and Mn. The geoaccumulation index showed that all sampling areas are uncontaminated to moderately contaminated. 
